1. The paper looks at the effect of changes in the Federal Funds Rate on both the U.S. (domestic market) Market returns and the Dubai Financial Market (international market) returns. 2. Changes in the monthly S&P500 and DFM market indices data and changes in the FFR rates are used in regression models. 3. To account for the effect of monetary policy reversals on market returns, a dummy variable is integrated together with the changes in FFR rates variable, in both pre and post financial settings. 4. Results suggest that chosen international market is highly sensitive to the change in FFR compared to domestic market. 5. As part of robustness testing, both the S&P500 Index and DFM Index are found to be significantly affected by positive changes in the FFR, where the effect tend to be more negative on the international market returns. The study aims to analyze stock price movements of the world's widely used index S&P 500 and the rapid growing economy index of Dubai Financial Market (DFM). While UAE adopts a similar monetary policy to the US due to the pegging of the two countries' currencies, UAE's GDP and financial markets have been witnessing more robust performance since the financial crisis, raising the issue as to whether following monetary policy actions set by the Federal Reserve Bank is beneficial to the UAE financial markets. The paper investigates the effect of changes in Federal Funds Rate (FFR) on the domestic U.S. market returns studied through S&P 500 and the international UAE DFM market returns observed through DFM index. The models under analysis not only look at the effect of changes in the FFR on market indices' returns, but also whether U.S. monetary policy reversals have a stronger effect than other changes, by imposing a dummy variable adjustment to the model. As part of robustness testing, further analysis is carried out by defragmenting the data into the pre and post financial crisis of 2008. Findings suggest that the DFM index is highly sensitive to the change in FFR compared to S&P 500 index. Compared to the pre financial crisis, both the S&P500 Index and DFM Index are significantly affected by positive changes in the FFR. Positive changes in the FFR tend to affect the DFM returns more negatively than S&P500 Returns, suggesting any future positive change in FFR would affect the financial markets negatively, by pulling prices down globally.
Introduction
Stock markets are volatile in nature and there are many factors that affect the stock prices including global events, performance of companies, new acquisitions, change in policies, changes in interest rates, among others. These events or changes may lead to an increase in some stocks' market values and decrease in others, where the net effect can be proxied through changes in a stock market index, which is a basket of different securities or stocks.
Any state which is interested in trading establishes such stock market indices comprised of different securities and are monitored under the financial markets regulatory boards or commissions such as the Securities Exchange Commission in the US and the Securities and Commodities Authority in the UAE (Grouard, Levy and Lubochinsky, 2003) . The S&P 500 Index, a holding of the top 500 companies in the U.S. and the Dubai Financial Market Index (DFM) of the UAE have been chosen as the stock market indices for this study due to the U.S. being one of the major markets controlling the global financial market and the UAE being one of the rapid pace growing economies to have recently been included in the MSCI Emerging Market Index. More importantly, with the UAE currency (dirham) being fixed to the US dollar, this results in the Central Bank of UAE inability to adopt an independent monetary policy approach. Alternatively stated, the low interest rates in the US are often mirrored in the UAE as well. The critical policy issue arises due to both countries sharing different economic outlooks with the UAE's GDP being much more robust that the developed economy's one. With a limited use of monetary policy options, the UAE policy makers are left mostly with macro-prudential regulation tools to control excess credit growth and lending for instance. To this end, the paper provides some highlights to whether adopting foreign monetary policy led by the US leads bears some significant relationships to the DFM market in terms of capital gains or losses. Further, the benchmarking of the findings with the US provides further information as to whether international markets are being affected more by foreign policy actions set by the Federal Reserve Bank. For instance, will the reduction in the highly accommodative interest policy set in the US have policy implications for the domestic and foreign financial markets, where such markets are usually reflecting the any possible effect, contagion or not, on an economy.
With changes happening across the globe and the ever present imposition of globalization, any event across any economy could have a global impact. The dotcom bubble of 2000 and real estate bubble of 2008 caused major financial dilemmas across the globe and have affected many economies, indicating that there is some dependency on the global market returns and factors that get affected due to such events. How U.S. monetary policy changes affect the financial markets in general and stock returns in particular in other countries than the home country is of interest for global financial stability and international portfolio management. For instance, Elyasiani and Mansur (2003) argue that the development and wide application of telecommunication technology, globalization of business activities, increased policy and regulatory coordination among the central governments are likely to reinforce the interdependence of banking sectors across countries. Other studies like Sweeney and Warga (1986), Tai (2000) , Flannery and James (1984) and Bae (1990) decomposed interest rate changes into unexpected and expected components and linked those changes to stock returns in the banking sector. The methodologies found in existing literature to define and construct interest rate changes series and their relationships with indices or stock returns vary quite extensively, resulting in varying degrees of conclusive remarks.
Generally speaking, the Federal Funds Rate (FFR), which is set by the Federal Open Market Committee (FOMC), is the rate of interest at which federal funds are traded among the depository institutions. Federal funds are the balances held at the Federal Reserve by the participating depository institutions. It is defined as the rate of interest at which commercial banks lend money from their federal funds to other banks and is determined from the difference of demand for funds and supply of funds. The rate fluctuates depending on the position of the supply of funds from commercial banks and the demand for loans by other banks. FFR is applied when banks lend to other banks, while if banks borrow money for themselves then a discount window as applied by Central bank is levied. Such a discount window is called the discount rate, repo rate, or base rate but not federal funds rate (Koba, 2012) . In that line of thought, Madura and Zarruk (1995) show that interest rate risk is lesser for US banks compared to their international counterparties. Simiarly, while Craine and Martin (2008) found that US unexpected yields affects Australian stock indices and bond yields, Faff and Howard (1999) find that Australian banking stocks tend to be more sensitive to interest rate changes, with varying stability sensitivitiveness over different periods.
The FFR affects both the monetary and financial conditions, which leads to other impacts on wider issues such as employment, inflation, dollar value, bank loans and growth. The link between these issues can be explained as; when the FFR is high, this means that banks will cut down on borrowing reserves since they will be charged higher rates. To generate more money, they will increase interest rates which will have a direct influence on the spending of both individuals and companies as their expenditure will be cut down or reduced. Another influence of reducing the expenditure is that producers will lower their prices to reduce the excess in supply, which will decrease the inflation rates and increase unemployment level as companies want to decrease their costs (Effective Federal Funds Rate, 2014) . FFR is subject to changes as per the decisions made by FOMC and the board. In general, with the global economic performance and position, the board varies the FFR. Changes in FFR are made so that the Federal bank can support the banks and financial institutions, which can further support the improvement of the economy and balance the position without any discrepancies. Page 76 economy has again been hit more severely with the financial crisis and FFR has been steeply reduced to values below 1%. This has been maintained since then, helping the banks/ FI to recover. Banks/FI are the main institutions that were badly hit due to the real estate bubble as they were the prime lending institutions and have mortgaged many properties as securities. Thus, the FOMC has decided to reduce the FFR to support the banking institutions and has been monitoring the rates to fix them accordingly to improve the global scenario. The current FFR, as of 25 th March 2014, is at 0.09 with a target rate of 0.25% (Newyork Fed, 2014) . Janet Yellen, the new Chairman of the Federal Reserve (FED) has indicated the possibility of raising federal funds rate after a two day meeting of FOMC. Subsequently, the FOMC announced that the monetary policy remains unchanged and no longer is the FFR considered based on unemployment rate in isolation. Factors including labor market, inflation rate and financial developments also would be taken into account while defining the FFR. As understood from the announcement, if the FFR increases, it would be first time over 8 years that FFR would see an increase and would also change its target range category (Mahn, 2014 ).
Effect of FFR change in S&P 500 index and DFM index
The increase in FFR indicates that banks offer loans to other banks at higher interest rates, thereby increasing normal interest rate on loans, and vice versa. In general, FFR acts as an indicator of monetary policy that is closely monitored by the investors in the stock markets. Garg and Chapman (2008) showed that not all sectors are equally affected due to changes in FFR. They noted that financial services, telecommunications sector and basic utilities/ materials sectors are the most sensitive sectors to the movement of FFR. Bernanke and Kuttner (2005) performed an extensive analysis on how the equity prices have been affected by the impact of monetary policy changes and found financial markets are the most directly affected due to monetary changes. Thorton (2000) found that the market returns are strongly dependent on the FFR risk post-financial crisis as they lead to changes in the interest rates, monetary policies and inflation rates of the economy, which are closely scrutinized by the investors. Hegwood and Tuttle (2013) Although a graphical representation about the relation between the indices' price movements and the FFR changes is conceivable at times, further analysis can be done accurately by establishing a model that relates the FFR rates with the stock market values. For the purpose of this study, the discounted cash flow model is used as a framework.
This model is used in finance to state the value of an asset and represents the asset value as the present value of expected future cash flows that are derived by that specific asset. There are two ways in which the monetary policy affects the value of an asset. The first way includes changes in the future cash flows; when the FFR target increases due to contractionary monetary policy, expected future cash flows will eventually decrease. On the other hand, when monetary policy is tightened and there is an increase in the expected future cash flows' discounts factors, it is expected that the value of the asset will decrease (Yin and Yang, 2013) . Elyasiani and Mansur (2003) found many factors support the interdependence in all banking sectors across many countries including globalization of business activities, the spread of telecommunication technology, and the increase in different policies and regulations coordination among the central governments. To this end, the purpose of this study is to analyze the effect of changes in the FFR on both the U.S. market (domestic market) and the DFM market returns. The rest of the paper provides the data collection and analysis, together with some robustness testing, before ending with some conclusive remarks.
Data and research methodology
This paper will explain the effect of changes in FFR on both the US S&P 500 index return and GCC DFM index return. Datastream and Yahoo Finance have been used as a source for collection of historical data of S&P 500 index. The DFM data is collected from the home site of Dubai Financial Markets. Since the DFM was established only in 2000 and recognized for trading since 2005, the historical data of the index is only available from 2007. Monthly FFR data has been obtained from the Federal Statistics Bureau. The current Federal target rate is between 0 to 0.25%. The data has been cross checked with the data used in the existing literature and also Mubasher Trading Systems, which provide live trading data platform to both individual and institutions.
The returns can be estimated using the daily closing index value of the S&P 500 and DFM indices. The daily returns are calculated using the difference between today's market index at close and yesterday's market index at close, and are reported in percentages. The average of all the daily returns on a monthly basis is computed to obtain the average monthly return. It can be observed that the highest annual return of the S&P 500 index was observed in the year 2011 at 0.005. The lowest return was in the month of October in 2008 with a rate of -0.0068. Due to the financial crisis, it can be noted that there is sudden steep fall in the DFM index returns after 2007, and it has been falling continuously till 2011. The highest return for the DFM was noted in October 2007 with a rate 0.0247, while the lowest was in November 2008 with a rate of -0.0227. It can be observed that both S&P 500 and DFM returns showed the lowest rates in the year 2008, as different economies around the world were hit severely because of the financial crisis (MSCI, 2012).
FFR model
To test for the relationship between changes in FFR and indices' returns, the following model of FFR is used in determining the relationship.
This model is similar to the Capital Asset Pricing Model used to analyze the market risk and return where return expected from a security is given by the risk free rate and beta times the market risk premium. In general, it is understood that a higher risk premium would be compensated with a higher return, and vice versa, indicating a positive linear relationship between the risk and return (Fama and French, 2004) . Similarly, the model in this study indicates that the return on index is directly related to the change in FFR. It is controlled by the fixed minimum market return defined by the intercept. The slope defines the relationship with the FFR which is measured by the beta and it measures the sensitivity of the returns on the index to changes in the FFR. The regression results are provided with the relevant coefficient and p-values in Table 1 . Findings suggest the relationship between the returns of S&P 500 and changes in the FFR are positive. If the FFR value increases, the returns of S&P 500 index increases by 0.00028 times the change in FFR. However, this model is found to be valid only for 0.38% as defined by the R 2 value, suggesting that only 0.38% of the S&P 500 index is explained by the changes in the FFR. The significance of the independent variable is measured by the p-value, which tests that the null hypothesis that the coefficient is equal to zero. The p-value is much higher than the confidence level of 0.05 and hence null hypothesis that there is no significant impact of change in FFR on the returns of S&P 500 is accepted. It is also noticeable that the relationship between the returns of DFM and changes in the FFR is positive. If the FFR value increases, the return of the DFM index increases by 0.0103 times the change in FFR. The model shows a validity of 5% only as defined by the R 2 value in the regression analysis. This indicates that only 5% of the DFM index is explained by the changes in the FFR. The p-value was found to be 0.0382 in this case. A pvalue of 0.0382 means that there is a nearly 4% chance that the relationship emerged randomly between the change in the FFR and DFM returns, inferring a significant impact of changes in FFR on the international DFM average monthly returns. As discussed above, it can be noted that the change in FFR would bring a change in returns of S&P 500 index by 0.00028 times while it would bring a change of 0.01028 times in the DFM market index. It can be understood that the change in returns of DFM index is high compared to change in returns of S&P 500 index per unit change in FFR. Since the beta value of S&P 500 index is smaller than the beta value of DFM index this indicates that the DFM index is more sensitive to the change in FFR rates. The findings are consistent to Garg and Chapman (2008) , who carried a sector wide analysis and found a positive relationship between the FFR and the US sector indices.
Impact of policy reversals
Policy reversals occur when a contractionary policy is changed to an expansionary policy or vice versa. Since FFR and monetary policy variables such as interest rates share significant relationships, a policy reversal will affect the FFR and possibly affect index market returns. This can be explained by the fact that the Fed seldom reverses a
Journal of Economic and Financial Studies. Page 79 monetary policy immediately after a new direction is started. The market tends to interpret the first target change in a new direction as the first of a series of target changes in the same direction, thus extracting a more pronounced market reaction (Yin and Yang, 2013) . Therefore, it can be noted that the first change in the FFR being a positive or negative also has a significant impact on the returns of the market. A refined model, which includes a dummy variable, is proposed as follows:
The dummy variable represents the effect of a positive change of FFR on index returns. It is 1 if there is a positive change in FFR and 0 if there is a negative change in FFR. This model shows more pronounced market reaction with higher returns in case of a positive change in FFR or else, it would remain unchanged as the previous model. The regression result is provided in Table 2 . For any positive change in FFR, substituting Dummy = 1 in the above equation, the refined model defined above would change into: index is explained by the changes in the FFR and refined FFR. The low p-value of 0.0089 means that there is a 0.8% chance that the relationship emerged randomly between the change in the FFR and S&P 500 return. The refined FFR has a p-value of 0.0126 that is higher than the p-value of the change in FFR, but also considered significant as both values are much lesser compared to the significance level at 0.05 inferring rejection of null hypothesis. This suggests that the change in returns of domestic market as indicated by S&P 500 index is significantly impacted to positive changes in FFR. Table 2 also supports that the relationships between the return of DFM Index and changes in the FFR, including the refined FFR, are positive. If the FFR value increases, the return of DFM index increases by 0.00766 times the change in FFR. On the other hand, an increase in refined FFR value will lead to an increase in the return of DFM index by 0.14637 times the in refined FFR. The low value of R 2 indicates that only 9.6% of the DFM index is explained by the changes in the FFR and refined FFR. A p-value of 0.1268 means that the changes in FFR are not associated with changes in the return. While the other variable that is the refined FFR has a p-value of 0.0456 that is lower than the p-value of the change in FFR, suggesting a strong statistical impulse to reject the null hypothesis. The p-values based on the change in FFR alone could not be rejected but due to refined FFR is rejected.
This implies that the market returns of international market as indicated by DFM index is not significantly impacted due to changes in FFR, although positive changes in the FFR tend to mildly affect the index returns on their own.
Robustness testing: Pre and post financial crisis
The world economy was severely affected during the period of 2008, with the real estate bubble hit in the U.S. and the major banks like Lehman brothers going bankrupt. There are many policy changes and interest rate reductions that have taken place to support all institutions and banks to recover from the crisis. FFR also had decreased from 2008 onwards and has attracted investors due to the lower rates availability. The market returns also started to fall down in the early 2008 with the decrease in the FFR and then slowly recovering with the pace of growth (Yin and Yang, 2013) . As part of robustness testing, the previous FFR models used in this study are analyzed by breaking the data into pre and post financial crisis data. For the scope of this paper and data constraints, pre financial crisis data is gathered for the 2000 -September 2008, while post financial crisis consists of September 2008 to 2014. Lehman Brothers filed for bankruptcy on the 15 th September 2008 and political chaos that followed was that it led to the most significant real-economy disaster of the post war era (Economist, 2013).
Standard model
Pre-financial crisis
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Due to data availability, S&P 500 index data is analyzed for the whole period defined above but DFM index is only available from 2007 onwards due to its inception in 2007. Thus, for DFM pre-financial crisis period, only one year data from 2007 to Sep 2008 has been analyzed. Applying regression on the index returns and the FFR changes, the results can be viewed in Table 3 . It can be noted from Table 3 that the relationship is positive where if the FFR value increases, the returns of S&P 500 index increases by 0.00008 times the change in FFR. Alpha is negative, suggesting that the expected value on the return will be less than zero, when the changes in FFR variables are set to zero. The low value of R 2 indicates that only 0.06% of the S&P 500 index is explained by the changes in the FFR. It was also found that the p-value is 0.804, which is significantly high, and above 0.05 inferring that there is no significant impact of changes in FFR on the domestic market returns as indicated by the S&P 500 index. It can be noted that the relationship between FFR and the DFM index returns is negative where the increase in FFR value will decrease the returns of DFM index by 0.0051 times the change in FFR. This model is found to be valid only for 1.9% as defined by the R 2 value, indicating that only 1.9% of the DFM index is explained by the changes in the FFR. This rate indicates a very low relationship between the two variables. It was also found that the p-value is 0.579, suggesting that changes in FFR are not associated with changes in return.
Post financial crisis
As discussed and defined above, post financial crisis is defined as the period after September 2008 till date. The regression results are provided in Table 4 . It can be noted that following the inception financial crisis date of September 2008, S&P 500 index returns shared a positive relationship with the change in FFR. Any positive increase in FFR will increase the index returns by 0.00168. The R 2 value of 3.8% indicates that the S&P 500 index is hardly explained by the changes in the FFR.
Similarly, it was also found that the p-value is 0.108, suggesting that changes in FFR are not associated with changes in return. Further, it can be observed that, DFM has maintained its positive relationship with the FFR. Any positive increase in FFR led to an increase in index returns and vice versa. The value of R 2 indicates that only 0.7% of the DFM index is explained by the changes in the FFR. The high p-value suggests that changes in FFR are not associated with changes in return.
Refined model
Pre-financial crisis For the refined model, a dummy variable is assigned and defined as 1 if change in FFR is positive and otherwise zero. The findings of the refined model in the pre financial crisis period can be found in Table 5 . Table 6 suggest that the relationship between the return of S&P 500 and changes in the FFR is still positive. Furthermore, the relationship between the S&P 500 return index and refined FFR remained negative. It can be observed that international market returns as indicated by the DFM index are affected due to change in FFR by 0.00798 times and are negatively related to the refined FFR by 0.0081 times. The small p-values for the change in FFR and refined FFR were 0.0003 and 0.0138 and are considered significant in affecting changes in index returns. Importantly, it is noticeable that the relationship between the return of DFM and changes in the FFR is positive after the financial crisis. If the FFR value increases, the return of DFM index will increase by 0.0283 times the change in FFR. On the other hand, findings support that the negative relationship between the return of DFM and refined FFR remained the same after the financial crisis. An increase in refined FFR will decrease the return of DFM index by 0.0334 times the refined FFR. The R 2 value of 24.2% for the DFM index model is supported by the low p-value for the change in FFR and refined FFR which were very low and below 0.05, suggesting changes in FFR, whether positive or negative tends to have a significant impact on changes in the UAE Index returns.
Conclusion and policy implications
The Federal Funds Rate has been trending downwards post the financial crisis of 2008, and had a significant positive effect on the UAE DFM market index compared to the US market. When analyzing the effect of policy reversals over the whole period, changes in FFR tend to have a positive significant effect for the domestic market (US). As part of robustness testing, the analysis was broken down further into pre and post financial crisis. In both the pre and post financial crisis time windows, changes in FFR appear not to have a significant impact on the indices returns. A further break down of the direction of the change in FFR, suggests no significant impact on both markets in the pre-crisis period. However, following Lehman Brothers bankruptcy, which is proxied as the start of the financial crisis, both the UAE and US index returns were significantly affected, when including the effect of a positive or negative change in FFR to the model. The effect is negative and more pronounced for the UAE index returns for the post financial crisis period. Overall, findings tend to support a change in the impact of changes in the Federal Funds Rate on market indices, whether US based or on international markets like UAE. This has policy implications, particularly for international financial markets, where regulatory bodies such as the Dubai Financial Services Authority (DFSA) and the Central Bank in UAE, have to closely monitor the impact of global macroeconomic variables such as interest rates, inflation and unemployment. This would align towards working and maintaining financial stability. More importantly, this raises a real need for policy makers who have pegged their currencies to US dollar, or any other major currency per say, to reassess whether following foreign interest rate policies set by the Federal Reserve Bank or the European Central Bank, have some significant consequences on their financial markets, while giving away the freedom of using independent monetary policies based on their own economic outlooks. The relationships between changes in monetary policy globally, like recently witnessed with the Federal Reserve Bank in the U.S. slowly reducing its Quantitative Easing (QE) while the European Central Bank starting to look at the possibility of QE cannot be ignored to avoid further financial markets' volatility sessions. Further research could accommodate the analysis of other major variables from other entities such as central banks, on other market indices in the region.
